S T R U C T U R E OF P R A I R I E V E G E T A T I O N
The prairies have furnished a fascinating field for study since the days of the early botanical explorations. Notwithstanding numerous studies, however, most of which have been merely descriptive, few cluantitative investigations have been made. With the rapid breaking of the prairie as a result of agricultural progress, it seemed that it might entirely disappear before a detailed record of its structure had been made. This fact was clearly brought by Dr. J. E. Weaver to the attention of the writer, who is a native of Switzerland and upon whom the grasslands have made a deep impression. After two years of prelinlinary studies, intensive work was pursued during 1927 and 1928.
The literature on prairies is concerned primarily with their origin, floristic composition, and seasonal aspects. An extensive bibliography is given by Shimek ('25) which includes the work of Pound and Clements (1898, 'oo) , Harvey ('08) , and Schaffner ('13) . Quantitative investigations on habitat and flora have been summarized by TVeaver and Thiel ('17) . More recently studies on the conlposition of grasslands have been made by Sarvis ('20) and Schaffner ('26) . Extensive work on root relations of prairie plants has been carried on by TVeaver ('19, '20, '22) . ('Experimental Vegetation" by Clements and ITTeaver ('24) , and " Plant Competition " by Clements, Weaver, and Hanson ('29) have appeared. All of these quantitative investigations definitely aid in an understanding of the structure of the prairie, the work of Sarvis in North Dakota ('20) and that of Thornber in southeastern Nebraska ('00) being especially concerned with the composition and density of the vegetation.
LOCATION OF A N D EXTENT AREA
A continuous tract of approximately 800 acres of climatic true prairie, and one of the few large remaining areas of unbroken land in eastern Nebraska, was selected for study. I t is located 3 tniles north and 5.5 miles west of the public square in Lincoln, Nebraska. This tract is in a primeval condition except that it has been ungrazed for at least a quarter century, the vegetation being mowed annually it1 early fall for hay. The presence of coyotes, 
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The physical and chemical properties of the soil have a profound effect tlpon the growth of vegetation, especially through their water and nutrient relations. Hence, detailed studies were made of a typical profile in both upland and lowland. Lowland Prairie 1x1the upland, the A horizon, or zone of extraction, from which the carbonates have been leached and much of the clay alluviated, extends to a depth of 17 inches. The B horizon, or zone of concentration, where much clay has accumulated, is 21 inches thick, reaching a depth of 38 inches. Zone C, where neither extraction nor accumulation of materials have occurred as a result of soil forming processes, extends far beyond the depth to which even the most deeply rooted species grow.
The structure profile is diagrammatically shown in figure 3 . As a result of the alluviation of colloidal clay, alternate wetting and drying, freezing and thawing, and the clutching action of myriads of roots, the surface 17 inches have an excellent granular structure. From 17 to 38 inches, where much of the lime has been leached and the clay accun~ulated, the structure is distinctly columnar. This results from the shrinking of the soil it1 drying and its cleavage into long, perpendicular columns. At greater depths, the soil has a massive structure. Here the carbonate content is high, streaks and pockets of chalky material being much in evidence. The soil is friable, easily penetrated by roots, and prismatic cleavage becomes imperfectly developed. The color likewise changes with depth ( Fig. 3) . The surface 8 inches of grayishbrown intergrades into a ferruginous brown, which changes to buff at about 31 inches. I74 T . L. STEIGER Ecology, Vol. XI, No. I I n Table 11 , the hygroscopic coeffic~ents, moisture equivalents, plastic limits, per cent of nitrogen, carbon dioxide, and hydrogen ion concentratiotl are given at the several depths to 6 feet. The high hygroscopic coefficients between 8 and 38 inches indicate a layer of high clay content. The low nitro-UPLAWD LOWLAND FIG.3 . Structure profiles of virgin prairie soils.
gen content at all depths is indicative of the conditions prevailing throughout the growing season. Soil analyses of the surface foot at 8 different periods during the growing season showed that only a trace of nitric nitrogen occurred. The plants were using the nitrogen as rapidly as it was being elab- Table I1 shows the effect of the leaching of the lime from the surface soil, and its abundance in the lower portion of the zone of concentration and in the massive zone. In general, lime occurs at a depth of 35 inches. The zone of extraction in the lowland soil extends to a depth of about 25 inches, and the zone of concentration to 55 inches (Fig. 3) . The surface a-inch layer consists of vegetable mold, thickly matted with roots, and lacks definite structure. Even to a depth of 7 inches the soil is only laminated to structureless. At greater depths, to 25 inches, a distinctly granular structure prevails. I n the zone of concentration, the structure varies from prismatic to columnar, but fissuring and cracking is much less pronounced than in the upland, and roots penetrate with only slightly more difficulty than that encountered in the structureless, massive zone below. The color is darker, and the dark brown color extends to greater depths than in the uplands. The surface 11 inches are dark grayish-brown; from 11 to 27 inches it is grayish brown; and light grayish brown soil extends throughout the columnar layer (to 58 inches), below which a buff color prevails.
An examillation of Table I shows that the lowland soil contains more silt and less sand at all depths than that of the upland. Likewise, the hygroscopic FIG.4 As a whole, the lowland soils contain more humus, are mellower, and more fertile than those of the upland. Differences in water content of lowland and upland soil are so marked as to deserve special consideration.
Water Conte~zt
Water-content determinations were made at both the upland and lowland stations, as were also measurement of temperatures, humidity, wind, and evaporation. The upland station was located on a nearly level hilltop, fully exposed to the wind from all quarters. The xeric conditions were indicated by the abundance of needle grass (Stipa spartea), June grass (Koeleria cristata), and alternes or layers of blue grama (Boztteloua oligosfachya) (Fig. 4) .
That on the low prairie was on a broad, nearly level expanse at the foot of the north slope, where the abundance of bluestems (Andropogon), etc., indicated more mesic conditions for growth (Fig. 5 ) .
The approximate amount of water available for growth (i.e., that above the hygroscopic coefficient) is given for the several depths at both stations in Table 111 . Although the precipitation was 6 inches below normal, at no time was there a deficiency of water at any depth in the lowland soil. But in the high prairie little water was available to a depth of 3 feet late in June, and similar conditions again prevailed late in July. The constantly greater supply of available water at the lowland station is clearly revealed in figure 6. Water-content determinations during 1928 showed that there was no deficiency at any depth, a condition which is usual in the grasslands at Lincoln (Weaver '20).
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- Continuous records of temperature and humidity were obtained a t both stations during two growing seasons by means of hygrothermographs. T o conserve space, however, a single representative week during midsummer will be used to illustrate the differences in these factors in high and low prairie. I t may be seen that there is little or no difference in the average day humidity or temperature at the two stations. The mean night temperature, however, is 8" F. higher in the low prairie, and the mean humidity 10.5 per cent greater. The high prairie also has a wider range of extremes of mean temperature (23.8"). Differences i.n .temperature are so small, however, that they probably have little influence upon the differences in the development of the vegetation, the controlling factor being water content of soil, and humidity as affecting transpiration.
Soil Tcuzpcmt~tre
Continuous records of soil temperature at a depth of 6 inches were secured by thermographs. Figure 7 shows the average daily maximum and minimum temperatures and the differences between the averages of these at the two stations. The higher temperatures and greater fluctuations in temperature at FIG.7 . Average daily maximum and minimum soil temperatures by weeks at depth of 6 inches, and average differences in their sums on high and low prairie, respectively. the upland station are due to the greater insolation resulting from the sparser plant cover and also greater wind movement, resulting in part froin topography. Even if these differences in temperatures have only a slight effect upon physiological activities, the effect upon water loss from the surface soil by direct evaporation is marked. Moreover, soil temperature exerts a profound effect upon the time of resumption of growth in spring, and it is at this time that the greatest differences in temperature (often 10" to I j0 I?.) are found.
Wind and Evaporatio~z
The average hourly wind movement at the two stations was ascertained by means of the weather bureau type of anemometers which were continuously ~c o l o g y , Val. XI, NO. I operated at a height of 0.5 meter during the three suinmer months. In the low p~airie, the average rate per hour was 5.8 miles, and this increased 33 per cent, i.e., to 7.7 miles, on the upland \\-here the ailenlometer was exposed to wind movement froin all directions. FIG.8 The relative rate of evaporation was nleasured by Livingston's white, cylindrical, porous cup atmometers, each equipped with a non-absorbing device. During the period of July I I to August 4, for example, the average daily water loss at the level of vegetation was 16.7 cc. in low prairie and 28.4 cc. on the upland. Thus, because of greater wind movement and higher rates of evaporation, the vegetation of the upland is subjected to greater desiccation than that of the lower slopes and valleys.
Duplicate specimens of every plant occurring in the prairie were secured, and one lot placed in the herbariuill of the University of Nebraska. The total flora, exclusive of cryptogams, but including plants of ravines and wet meadows, and such ruderals as had nligrated along trails into the prairie, consisted of 345 species of flowering plants.
The transition between high prairie and low prairie is gradual except on Typical high and low prairie and the transitiotl between them is shown in a transect which extends from the top of a ridge down a south slope and includes the vegetation at its base ( Fig. 13) . Differences in water content and soil temperature, as well as the height of the vegetation, and yield are show11 in Table V . Vegetation of the ravines or draws is more nlesic than that of low prairie, the flora varying greatly with their depth and exposure to insolatiotl and wind. Trees and shrubs may extend to the heads of ravines on sheltered north slopes, but in the exposed south-facing ones they usually occupy only the lower portions. Boxelder ( A c e r ~t e g u n d o )
, western cottonwood ( P o p z~l u s deltoides) , and several species of willows ( S a l i x cortlata, S. awzygdaloides, and S. n 
i g r a )
are the only trees. They are all of relatively small stature and occur in small groups or, more usually, as isolated individuals. Small thickets and isolated January, 1930 STRUCTURE PRAIRIE 1 8 j OF VEGETATION clumps of shrubs accompany them, often extending farther up the ravines; and some of these, especially Toxicode~zdroiz radicans and Rhus glabra, extend into the low prairie. The following also occur: Przinz~s n?~ze~.icnna, Cornz~s stolonifera, Sawzbucus ca~zadensis, Salix iilterior, and Sy~vzphoricarposocci-dentalis.
The absence of prairie grasses, resulting from the partial shade, affords a suitable habitat for a iew mesic woodland herbs, although frequently the ground layer consists mostly of Poa pyatensis. The transition from the shrubs to grassland is abrupt and follotlrs the line determined by the annual mowing. The nature of the vegetation near the head of a grass-covered draw is shown by transects in figure 14 . The more xeric vegetation of the steep banks, where run-off is high, is ill striking contrast to that of the moist bottom of the ravine.
An early stage in the development of prairie is represented by the wet meado~v. Here aeration is deficient, and upland species cannot grow (Cleme n t~ and l17eaver '24). A general backgrotrnd of several species of sedges and rushes is varied by patches of Eleocharis pnlzbsfris and relict plants of Typlza latifolia and Scirpz~s validzts. The don~i~lant carices are Cnrex stipatn and C. wodoszts; the rushes are chiefly Scirpzis pnltldosz~s and S . nfrovirelzs. The transition to prairie is through Spartiitn cyizosziroidcs aild Poa pratc~zsis. Ecology. Vol . XI. NO. I Extensive data were secured on the time of flowering of each species in the several habitats. and on the length of the period of anthesis . Little difference was found during the two years . Owing to the extensive area and the large number of species involved. further studies may result in slig-ht modificatiotls in the time sequence . X summary of the results of these studies is given for each of the four coillillunities in figure I; . where each species is numbered as in A comparison of the periods of anthesis in the several habitats reveals that the high prairie has the greatest number of species flowering in June. The low prairie reaches its maximum in July, the ravines still later, and the maximum flower production in wet meadow occurs in August. This sequence is in accordance with the soil temperature and water relations. The high prairie soils warm more quickly, and the water content is frequently lower in late June when the low prairie soil is still moist. The much more moist ravines afford an arnple water supply in August, and the formerly cold, wet meadow even in late summer.
The prevernal, vernal, estival, and autumnal aspects are somewhat more distinctly marked in high than in low prairie. A conspicuous decline in the number of species flowering in all four habitats occurs toward the end of June, but this is most marked in low prairie when the estival aspect replaces the vernal. A somewhat similar decline occurs on upland prairie when the autumnal aspect replaces that of summer (Fig. 16) .
Among the total of 345 species, 237 are regular elements of the prairie, 70 being characteristic of high prairie; 45 are most commonly found in low prairie, 77 in ravines, and 45 inhabit wet meadows. Since many species grow in more than ,one habitat, the total number of high prairie species, exclusive of ruderals, is 81 and that of low prairie 75; 132 are common to ravines and 58 to wet meadow. Among the 106 species of rather regular occurrence in disturbed areas, such as gopher mounds, roadsides, areas formerly covered with haystacks, etc., 40 are regular elements of the prairie and 66 are characteristic ruderals. The ruderal population was somewhat increased by including species of adjacent overgrazed pastures, as well as those from a small area of grassland that had been broken several years previously and abandoned.
Among the 237 regular species of the prairie, 38 are grasses and 18 are sedges. Thus, the Graminales contribute only 24 per cent to the flora, but these 56 species constitute at least go per cent of the vegetation. Composites and legumes rank next to the grasses and grass-like plants (Figs. 17 and 18 importance are the Asclepiadaceae ( I I species), the Rosaceae ( 10 species), the L a b k t a e (7 species), and the Polygonaceae and Violaceae with 6 species each. The remainder of the vegetation is produced by 50 families, each of which is represented by I to 4 species.
T. L.STEXGER
Ecology, Vol. XI, No. I
QUADRAT STUDIES
Extended studies were made by means of chart quadrats in order to determine the exact structure of the vegetation. Although laborious, this method gives exact, quantitative results, and, when used extensively, furnishes a complete picture of the structure of vegetation above ground. Each quadrat was one meter square, the area being definitely marked off by a rigid iron framework which was subdivided into square decimeters by metal cross strips. The quadrats were made between June 15 and August 20, and hence at a time when at least the vegetative parts of all of the species were present. Thus it was possible, after thorough acquaintance with the plants, to identify each with a high degree of certainty. Exceptions were those of Paniczrw~ scribnerianu~nand P. wilcoxianuvz, which were both charted as Pa, and Bozrtcloua oligostachya and B. hirsztta, charted as B. Grasses and sedges were mapped according to the actual surface area covered by the base of the bunch or sodded area except in the case of small, isolated individuals which were designated by a symbol. Other species were also designated by means of a symbol, and the number of basal stems indicated by an exponent (e.g., A1a3 indicates an Aster multiflorz~s with three stems).
The charts were of heavy bristol board ruled to such a scale that I decimeter of the quadrat was represented on 1.5 centimeters on the chart, thus affording ample room for exact charting. After charting, the lines were retraced in India ink, thus malting a permanent record for study. A series of fine lines was drawn on tracing paper in such a manner that each minor division of the chart (2.25 sq. cm.) could be divided into IOO unit areas. Thus, by placing the tracing paper successively over each of the IOO subdivisions of the chart, the areas occupied by the various bunches, mats, etc., were accurately obtained.
The 40 quadrats on low prairie were selected at regular intervals along four parallel lines. A similar number were selected on the upland with the express purpose of including various portions of the tract upon which the vegetation was much more diversified.
The charting of the 80 quadrats required many days, even with the aid of an efficient helper. Those on the upland contained a total of 44 species, 14 of ~vhich were grasses. Eight of these 44 species do not occur in low prairie quadrats. On the low prairie, 55 species are included, 20 of which were not in the quadrats of the high prairie. A larger number of quadrats would have increased the number of species encountered, but such species are of far less importance in the vegetational complex than those that occur regularly and abundantly.
For convenience in analyzing the data, the plants are divided into two groups, the first including grasses and sedges and the second other herbs. The grasses and sedges of low prairie are listed according to their relative abundance (Table VII ). An examination of the table reveals the fact that The first two species are excellent sod formers, A?zdrofiogon furcatus being in control throughout the area. P o a is favored by annual mowing, the removal of the taller grasses furnishing sufficient light for early growth in spring which is followed by seed production before this species is greatly shaded by the taller grasses. The 10 remaining species constitute only 10 per cent of the total as regards numbers. At1 examination of the grasses and sedges of high prairie (Table V I I I ) shows that the same four species are most important, constituting 61 per cent of those listed. The sequence, however, is somewhat different, Andropogozz fztrcatus again ranking first, and the others as before except that P o a is reduced from second to fourth place. Moreover, each of these species is represented by smaller numbers than on the lowland. 'The average numbers per square meter are as follows : The 11 remaining species of upland furnish only 39 per cent of the total number of grasses and sedges. A similar study of non-grassy species or forbs of the lowland shows that Antennaria caf~zpestris is by far the most abundant, averaging 15 plants per quadrat (Table I X ) . Equisetuulz laevigatuvlz and Solidago glaberri~gza rank next in order with 9 and 6 representatives in each quadrat respectively. Only 6 other species are represented by more than I plant per square meter. Not only do the first 9 species listed hold first rank in number per quadrat, but their distribution is very general, ranging from 85 per cent for Awzorplza canescens to 48 per cent for Psoralea argoplzylla. Certain species, although few it1 number of individuals, are widely distributed. Thus, Petalostel?zo~z candidzsuz ( P C )is represented by less than I plant per quadrat, but occurs in 42 per cent of the quadrats studied.
The number of most abundant herbs exceeds or equals that of the grasses (exclusive of the 4 most abundant) and they are sufficiently conspicuous during their periods of anthesis to determine the character of the seasonal aspect.
A similar study of the species of high prairie (Table X ) shows that Awzorplza canescens is most abundant with at1 average of 9 plants per quadrat, and that it is represented in every quadrat studied (Fig. 19) . Next it1 order is Antennaria ca?npestris with an average of 6, but only 7 other species occur at a rate exceeding a single plant per square meter. All of these are widely distributed, 6 occurring it1 at least jo per cent of the quadrats. The very local occurrence of Psoralea escztlenta in abundance is shown by its presence in Ecology, Vol. XI, No The relative areas occupied by the grasses and sedges were determined for both lowland and upland prairie. From the total amount of this cover, i.e., IOO per cent, the relative percentage was calculated for each species. In calculating this area, the base of the bunch, clump, or mat of sod was used rather than the spreading tops. A quadrat consisting of Andropogon furcatzts, for example, owing to the spreading tops, may have an apparent density of IOO per cent, while actually only one-fourth of the soil surface is occupied (Fig. 20) . The apparent density of a sod of Boutelozta hirsz~ta, on the other hand, may exceed only slightly its basal area (Sarvis '20). Table XI11 shows the relative area that each species of grass or sedge occupies in low and high prairie, respectively. Andropogon scoparizcs has regularly the largest average area per plant owing to its bunch habit. Sporobolus ranks second, and is followed by Boutelotba, Koeleria, and Stipa. Several species, notably Koeleria cristata, Paniczt9g.z spp., Carex wzeadii, Sporobolus Izeterolepis, and Eragrostis pectinacea show a decided increase in size of individuals in the high prairie where they meet less competition with the bluestems. In low prairie they are more scattered and suppressed. Conversely, Andro- Figure 21 shows graphically the total area occupied by each lowland species and the constancy with which it appears in the quadrats. There are three rather distinct groups : the three dominants occupy a large area and show great constancy; the members of the second group of species occupy a relatively small area, but also show a high constancy; and the species of lower rank, which occur only occasionally and occupy an insignificant area. Kiesselbach ('16) has calculated the leaf surface of corn where 3 stalks were grown per hill, and the hills mere spaced 42 inches apart. This was found to be 4 times as great as the surface of the soil occupied by the plants. Thus, while the leaf area of the short grama grass is 63 per cent as great as that of corn, the area of a pure stand of the big bluestem exceeds that of corn by 50 per cent.
Table X I V clearly shows that there is no direct correlation between basal area and development of the above-ground parts; the xeric short grass has nearly 3 times the basal area of the bluestem. The dry weight, however, is closely related to the leaf surface, and it is the best criterion to be used in expressing the response of the vegetation to the sum of the environmental factors. This has been clearly demonstrated by Weaver ('24) , who measured the several grassland environments in terms of plant production.
Andropogon scopnrizts is the grass ranking second in importance (Fig. 9 ).
On the low prairie, it occurs only in small tufts intermixed with its larger competitor. Here it is a sod and bunch former, usually 4-50 cm. tall. I t increases in importance on the slopes, largely because A. fztrcatzts requires more water and can not thrive, and is the chief dominant of the upland prairie. Under the intense competition of the prairie sod, neither species of bluestem blosson~s regularly nor abundantly, except during very wet years, A. scoparizcs showing a greater tendency toward blossoming on the slopes than at their foot where competition is more severe. This is in striking contrast to their behavior along roadsides and other places where more water is available. Great differences in height-growth also occur, the usual stature sometimes being doubled where an extra supply of water is available.
Pon prate~zsis is a relatively low-growing, early, shade-tolerant species. Its abundance has been greatly increased as a result of the removal of the taller grasses by annual mowing. Although occupying much ground area, it is really subordinate to the taller bluestems. During May and June, before the late-blooming Andropogons have made much growth, Poa is very conspicuous and flowers abundantly.
Bouteloztn cztrtipendz~la regularly occurs in small amounts throughout the prairie. The inflorescence reaches a height of 30 to 45 centimeters and is especially characteristic where con~petition of other grasses is not too severe (Fig. 23) .
Stipn spartca is typically a species of upland, although it is also found at the foot of slopes and even on their flat bases (Fig. 24) . The characteristic sillall bunches are the first to resume growth in spring, and, in fact, inany of the leaves remain green all winter, especially under a cover of snow. I t resumes growth very early in spring. Stipn is also often the first species io colonize small disturbed or denuded areas. This is probably due to its method of planting the seed by means of a twisting awn. Gopher mounds are readily colonized by this species, and the fruits may be blown a considerable distance by strong winds, especially when they twist together in clumps.
June grass, Korlcrin cristafn, forms small tufts, in this manner resembling Stipn. Flower stalks occur abundantly in late Rlay and early June; these usually reach a height of 20 to 30 cm. Seed is produced in great quantity.
The vegetative parts of Pnnicugit scribne~,ianuiiz, P. praecocius, and P. wilcoxianunz are so similar that no attempt was made to separate them ill quadrating. They are interstitial species of small stature and are of rather illinor importance. The first is found in low prairie, but all do best and are i~lost abundailt in the upland. They are very similar in their demands to Erngrostis pectinacen.
Carex pe?llzsylzlnnica and C. ~ncadiiare the most important sedges. The latter occurs in greatest abundance and is also most widely distributed. The former is slightly more xeric, but both blossom and fruit early throughout the prairie.
Pnlzicztvz virgatul~z and Sorglzastl-u~n nutans are of relatively little importance, notwithstanding their stature, which is about equal to that of Andropogon fztrcaius. They are more often found in low prairie, and are of greatest abundance in the ecotones between prairie and thickets on the one hand and in slightly disturbed places on the other. In such places Sorghast~u i n flourishes, and Palzicztf~zto a lesser extent, even on the upland.
Elywzzts cnnadensis is a tall-growing, coarse grass, characteristic of moist ravines and of disturbed areas which afford slightly more water. Under the latter condition it frequents uplands.
Sporobolus nsper, a common species of disturbed grasslands is scattered sparingly throughout the stabilized prairie. Its occurrence is most obvious during years of extreme drought when its tall flower stalks and partially sheathed inflorescence make it a conspicuous feature of the landscape. S p oo b o l u s heterolepis, a species with finer leaves and shorter, finer flower stalks, forms bunches which are often very abundant on the dry crests of ridges. The shining, gracefully curved foliage is in striking contrast to the coarser, duller foliage of A~zdropogogz scopariz~s.
A study of the quadrats (Fig. 25 ) makes clear the variation in the components of the plant cover. Quadrats 51 to 59 and 65 to 67 inclusive (Table  XI) Owing to the annual mowing, the short grasses (Bouteloua oligostachya and B. I~irszdta)occur more or less abundantly on hilltops. Both form dense mats of sod where they are locally controlling, hut grow in isolated, small tufts among the taller, upland species. They produce flower stalks in great may gain a foothold. hfaily dicotyledons, such as species of Helialzfhus, Aster, Solvia, Rosa, etc., also employ the rhizome habit with a marl<ed degree of success, their occupation of ally new area being rapid and certain.
The writer wishes to ackno~vledge deep obligations to Dr. J. E. ] Yeaver for efficient guidance during the progress of these studies and to Dr. R. J. Pool for helpful encouragement. Thanks are due to Prof. T. J. Fitzpatsick for aid in the identification of certain species; to Rev. J. 1 4 . Eates for the identification of sedges; and to Prof. J. C. Russel for soil analyses and soil profiles. T o Mr. B. Klinger, the writer is indebted for faithful assistance in the field and to Mr. T. Flader for the use of his grasslands.
Ii~vestigations of the vegetation of virgin prairie were carried on during 1927 and 1928 near Liilcolil, Nebraska.
Extensive measurements of the edaphic and aerial factors of the environmeilt were made on both upland and lowland prairie. The water coiltent of soil showed the greatest and most consistent variation, and is the most important factor determining the differeilces in the structure of the vegetation. Available water for growth is sometinles deficient in the surface layers of the upland soil.
There are 237 species in the grassland studied; and they are distributed as follo~vs : high prairie, 70; low prairie, 45 ; ravines, 77; and wet meadow, 45. Grasses and sedges make up 24 per cent of the flora, composites and legumes ranking next in importance.
Prevernal, vernal, estival, and autumnal aspects are pronounced in both high and low prairie, the high prairie reaching its climax of flowering earlier in the summer, due to limited soil moisture. Ravine and wet meadow show a maximum in August.
Quadrat studies were made to determine the rank and relative importance of the various species with regard to the area occupied as well as their number and f recluency. A measurement of plant parts, that on the high prairie being 14 to 47 per cent less it1 all cases, due to more xeric conditions. The reactiotls of vegetation on the habitat have heel1 measured for each of the various factors of the environment. The loss of water from the soil by direct evaporation is greatly reduced by a cover of vegetation. This is pronoutlced it1 the surface foot in the lowland, and even more so in upland, which is much more exposed due to the sparser cover.
The soil temperature is much lower under a heavy cover of plants; thus, hurtling results in earlier resumption of growth in spring. Evaporation is A detailed study of numerous small areas showed that the propagation of prairie species is largely vegetative.
